31P NMR spectroscopy measurements of human ovarian carcinoma xenografts: relationship to tumour volume, growth rate, necrotic fraction and differentiation status.
31P NMR spectroscopy was used to study lipid and energy metabolism as well as tumour pH in three human ovarian carcinoma xenograft lines with widely differing growth rate, necrotic fraction and differentiation status. Two of the lines showed decreasing PCr (phosphocreatine) and NTP beta (nucleoside triphosphates beta) resonances and an increasing Pi (inorganic phosphate) resonance with increasing tumour volume range 100-4000 mm (3). This decrease in bioenergetic status was accompanied by a decrease in tumour pH from 7.15 to about 6.95. The volume-dependence of these spectral parameters probably reflected increased nutritional deprivation and development of hypoxia and necrosis during tumour growth. The phosphomonoesters (PME) and phosphodiesters (PDE) resonances did not change significantly with tumour volume. The third xenograft line did not show changes in the intensity of any of the resonances during tumour growth, in agreement with the observation that necrotic fraction and tumour pH (about 7.0) remained constant over the entire volume range. The spectral parameters differed significantly among the xenograft lines at given tumour volumes, but no correlations with volume-doubling time, necrotic fraction or differentiation status were found. The xenograft lines showed less extensive volume-dependence of the spectral parameters than did the KHT and RIF-1 murine tumour lines under identical experimental conditions.